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[57] ABSTRACT

A mirror arrangement with a deformable mirror element, and
which 1ncludes a housing which is provided for the retention
of the mirror element, and whereby a cooling installation is
provided for the conducting off of excess heat or thermal
energy from the mirror arrangement. The cooling installa-
tion possesses a cooling chamber or space provided in the
housing which is streamed through by a flow of a cooling
medium and which, through an inherently stable separator
element constituted from a good heat-conductive material, is
spatially separated from a heat-conductive filled outer cham-
ber which 1s located directly behind the base plate of the

7 Claims, 1 Drawing Sheet
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MIRROR ARRANGEMENT WITH A
DEFORMABLE MIRROR ELEMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a mirror arrangement with
a deformable mirror element, and including housing which
i1s provided for the retention of the mirror element, and
whereby a cooling installation is provided for the conducting
off of excess heat or thermal energy from the mirror arrange-
ent.

2. Discussion of the Prior Art

A marror arrangement of this type is already known from
the disciosure of German Laid-open Patent Publication No.
DE 39 00 467 Al. In that instance, the cooling installation

forms a constructional unit or module which is spatially
separate from the mirror arrangement, and which is located

1n proximity to a pressure generator for the pressurized fluid.
In this known mirror arrangement; in essence, the pressur-
ized fluid is suitably cooled down externally of the mirror
arrangement within the cooling installation. As a conse-
quence of the fact that the cooling installation forms a
constructional unit which is spatially separate from the
mirror arrangement, and the pressurized fluid also concur-
rently forms the cooling medium for the mirror arrangement,
there 1s obtained a relatively sluggish cooling action, which
can lead to that the mirror element, during the operation of
the mirror arrangement, and in particular due to heating up,
can still be buckled or arched in an undesirable manner.

SUMMARY OF THE INVENTION

Accordingly, it 1s an object of the present invention to
provide a mirror arrangement of the above-mentioned type,
in which the cooling effect is further improved at a com-
paratively simple construction of the mirror arrangement,
without adversely influencing the controlled curvature of the

nmurror element or; in essence, that of the base plate of the
mirror element.

The foregoing object is inventively obtained for a mirror
arrangement of the above-mentioned type in that the cooling
installation possesses a cooling chamber or space provided
in the housing which is streamed through by a flow of a
cooling medium and which, by means of an inherently stable
separator element constituted from a good heat-conductive
material, 1s spatially:separated from a heat-conductive filled
outer chamber which is located directly behind the base
plate of the mirror.

Further modifications and inventive features of the mirror
arrangement can be readily ascertained from the detailed
description as set forth herein below.

The advantages which are obtained by means of the
inventive mirror arrangement consist of in that it is
extremely simply constructed, which imparts a positive
effect on its manufacturing costs and consequently on its
easy repairability; and whereby there is facilitated an opti-
11zed conducting-off of heat from the mirror arrangement,
whereby the pressurized fluid and the cooling medium are
suitably selectable independently of each other. Above all,
the pressure of the cooling medium which streams through
the arrangement 1S now without any influence over the
curvature of the mirror surfaces, which can be set through
the intermediary of a pressurized fluid in a separate pressure
chamber or; in essence, by means of a linear actuator in
contact directly behind the base plate of the mirror.
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2
BRIEF DESCRIPTION OF THE DRAWING

Further details, features and advantages can now be
readily ascertained from the following detailed description
of an exemplary embodiment of an inventive embodiment of
the mirror arrangement, taken in conjunction with the
accompanying single figure of drawing.

DETAILED DESCRIPTION

Illustrated in a longitudinal cross-sectional view in the
single figure of the drawing is a mirror arrangement 10 with
a cup-shaped housing 12, a mirror element 14, a fastening
member 16 for positioning the mirror element 14 on the
cup-shaped housing 12, and a separator element 18 by
means of which the central space 20 within the cup-shaped
housing 12 is divided into an outer chamber 22 and the
actual cooling chamber 24 for the conducting-off or dis-
charge of the heat from the curveable base plate 34 of the
mirror. The cup-shaped housing 12 possesses a bottom 26
and a sidewall structure 28 which unitarily extends away
from the bottom 26. The cylindrical sleeve-shaped sidewall
structure 28 is on the inside thereof formed with a ring-
shaped or annularly encompassing shoulder or flange 30, on
which there lies the separator element 18. The separator
element 18 consists of an inherently stable and good heat-
conductive material, such as copper. The bottom 26 of the
cup-shaped housing 12 1s provided with connectors 32 for a
cooling medium, which connect into the cooling chamber
24. With respect to the above-mentioned cooling medium,
this can pertain to water. The forcible flow of the cooling
medium generates a pressure in the cooling chamber 24
which, depending upon circumstances, is not constant; how-
ever, but which due to the presence of the separator element

18 will not itself mechanically influence the base plate 34 of
the mirror.

The mirror element 14 1s constructed cup-shaped with a
deformable mirror base plate 34 and with a collar 36
extending away at the rear side from the encompassing edge
of the base plate 34 of the mirror. The mirror surface is
designated with the reference numeral 38. The outer cham-
ber 22 is; in effect, bounded by the base plate 34 of the
mirror, through the sidewall structure 28 of the cup-shaped
housing 12 and through the inverted cup-shaped separator
element 18. Located between the encompassing collar 36 of
the element 14 and the sidewall structure 28 of the housing
12 is at least one sealing element 40. This sealing element 40
can be constructed as an O-ring seal which is arranged in a
surrounding groove 42 formed in the sidewall 28 of the
housing 12. The sidewall 28 is additionally provided with an
external screwthreaded portion 44, and the fastener member
16 is formed as a clamping nut with an internal screwthread
46 and a fastening flange 48, so as to render it possible to
exchangeably fasten the mirror element 14 on the housing
12 and to flood the outer chamber 22 with a good thermal or
heat-conductive fluid, such as oil or water, when it does not

serve as a pressure chamber for the curvature of the base
plate 34 of the mirror.

Communicating with the outer chamber 22 is at least one
connector 50 for a pressurized fluid, when the outer chamber

22 serves as a pressure chamber for an externally-controlled
MITTor curvature.

The curvature of the mirror base plate 34 of the mirror
element 14 is, in essence, then only proportional to the
pressure of the pressurized fluid in the outer chamber, or
respectively, the pressure chamber 22. An undesired tem-
perature-caused curvature or arching of the mirror base plate
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34 is hereby prevented in that a temperature rise in the
pressurized fluid which is located in the outer chamber 22,
by means of a corresponding heat discharge by means of the
separator element 18 into the cooling chamber 24, through
which there streams the cooling medium.

In the interest of obtaining a good discharge or conduct-
ing-off of the heat loss which is generated in the mirror base
plate 34 from a high-energy laser beam which is reflected at
the mirror surface 38, the distance from the rear side of the
mirror base plate 34 to the cooling chamber 34 as maintained
small as possible. For this purpose, the region of the most
possibly thin-walled but inherently stable and plate-shaped,
or as 1llustrated, cup-shaped separating element 18 which is
in parallel with the base plate 34 of the mirror, extends
closely behind the mirror base plate 34, and thereby bounds
an axially most possibly flat, narrow outer space 22 behind
the mirror base plate 34. This also increases the limiting
frequency of the alternating-pressure control.

When the controlled curvature or arching of the mirror
base plate 34 should not be varied by means of the pressure
in the outer space 22, but through the utilization of a
linear-actuator 52 which is supported against the housing 12,
and which extends in a sealed manner through the separator
element 18, and lies against the inner or, respectively, rear
side of the mirror base plate 34, then there is no need for the
connector 3¢ for a controlled pressure variation or, respec-
ttvely, fluctuation in the outer chamber 22; then it only
serves for the thermal bridging-over to the cooling chamber
24, whose possible pressure fluctuations will not influence

the mirror geometry in addition to the effect of the actuator
pressure.

What 1s claimed is:

1. A mirror arrangement, including a deformable mirror
clement having a base plate; a housing; fastening means for
attaching the mirror element to said housing; a cooling
installation for conducting-off excess heat energy from the
mirror arrangement, said cooling installation comprising a
cooling chamber located within said housing, said cooling
chamber being streamed through by a cooling medium;
separator element consisting of a good heat-conductive
matenial being mounted within said housing spaced from
said base plate so as to form a second chamber in said
housing separated from said cooling chamber, said second
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chamber being a heat-conductive material filled outer cham-
ber which is located directly behind said base plate of said
mirror element, said separator element possessing a planar
surface region in said housing extending generally parallel
relative to the base plate of said mirror element and dividing
said housing into said outer chamber and said cooling
chamber such that said outer chamber is of a smaller volume
than said cooling chamber, said housing being cup-shaped
and having a bottom and a peripheral sidewall extending
from said bottom, said mirror element closing off the cup-
shaped housing on a side distant from the bottom, said
separator element being supported in said housing on a
supporting structure formed in the sidewall, and the sidewall
including an internal peripheral shoulder forming the sup-
porting structure for the separator element.

2. A mirror arrangement as claimed in claim 1, wherein
said separator element possesses a large-surfaced heat-
transmissive cross-sectional geometry.

3. A mirror arrangement as claimed in claim 1, wherein
said housing possesses at least one connector communicat-
ing with the outer chamber for a pressurized fluid, and at
least two connectors for the cooling medium communicating
with the cooling chamber.

4. A mirror arrangement as claimed in claim 3, wherein
the connectors for the cooling medium are located in the
bottom of said housing.

5. A mirror arrangement as claimed in claim 1, wherein
said base plate is deformable, said mirror element is cup-
shaped and includes a depending collar extending about an
outer peripheral portion of said housing; and a fastening
element for attaching said mirror element to the housing.

6. A mirror arrangement as claimed in claim 5, wherein
said housing is equipped with a screw-threaded portion on a
sidewall thereof encompassing said depending collar of said
mirror element, and the fastening element comprises a
clamping nut having an internal screwthread threadingly
engageable with said screwthreaded housing portion.

7. A mirror arrangement as claimed in claim 1, wherein at
least one linear-actuator extends through said housing bot-
tom and separator element and has an end which is engage-
able with the mirror base plate.
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